Identification and antisense inhibition of a renin-angiotensin system in transgenic cardiomyocytes.
Cardiac myocytes (AT-1 cells) derived from heart tumors of mice transgenic for an atrial natriuretic factor promoter, SV40 large T-antigen DNA transgene, demonstrate properties consistent with normal cardiac myocytes but retain the capacity to proliferate in culture. We studied the renin-angiotensin system (RAS) and related growth regulation of these cells because AT-1 cells (or transgenically similar cells) may be useful to repair injured myocardium. This study reveals two separate and distinct findings: 1) AT-1 cells proliferate or hypertrophy in response to angiotensin II (ANG II), depending on their competence to proceed through the cell cycle; and 2) AT-1 cells possess components of a RAS, and angiotensinogen antisense experiments suggest that the RAS is functional in these cells. Specifically, AT-1 cells proliferate in response to ANG II in low-serum medium but hypertrophy in response to ANG II when first treated with mitomycin C (at a concentration that inhibits DNA replication but is not cytotoxic). The ANG II-mediated proliferative and hypertrophic responses are inhibited by DuP 753. In addition, there is a significant increase in the protein-to-DNA ratio of cells, which are proliferation-inhibited in the absence of ANG II treatment (20%, P < 0.05). DuP 753 also inhibits this hypertrophy, suggesting that these cells possess a functional RAS. AT-1 cells contain mRNAs for angiotensin-converting enzyme, renin, angiotensinogen, and the AT1 receptor as determined by sequence analysis of polymerase chain reaction amplification products. Antisense oligonucleotides complementary to the angiotensinogen mRNA specifically inhibit angiotensinogen mRNA accumulation and proliferation of AT-1 cells. In summary, these cells contain a growth-regulating RAS, suggesting that such a system may play a significant role in left ventricular hypertrophy.